This teaching cases study describes the development and implementation of an enterprise reporting system in a major Australian law firm.
INTRODUCTION
Business intelligence is the current term used to describe the computer-based systems that provide data-oriented decision support. A business intelligence system provides the ability to access, explore and analyse information, allowing the user -usually a manager or an analyst -to better identify and understand their organisation's problems and opportunities. It is generally recognised that "production style fixed format reports [which] have limited user interaction, a broad interface, and regular execution schedules" (Kimball, Reeves, Ross and Thornwaite, 1998) represent an important component of a business intelligence system. These reports are vital for the ongoing management of a firm. However, little research attention is being given to these "meat-andpotatoes" (Smith, 2003) reports. Rather, attention is directed to data warehousing and interactive business intelligence technologies like on-line analytical processing (OLAP) and data mining. These technologies and approaches are seen as potentially providing a very high level of return on investment (Morris, Moser, Vesset, Blumstein, Andersen, Martinez, Graham, and Carr, 2002) . While new methods, technologies and techniques are being developed for the applications of these systems approaches, standard reporting is largely being ignored. However, even in an environment where these technologies and approaches have been successfully deployed the bulk of actual system use is for the viewing of standard reports. This paper describes the development and implementation of a web-based enterprise reporting system developed in a large Australian law firm (the Firm). The enterprise reporting system has enabled the Firm to improve the day to day management of its operations and, in particular, to enable improved management of the firm across its geographically separate units. The approach adopted is not one that is described in any of the 'orthodox' text-books on business intelligence. For example, the Firm has not developed a data warehouse. The approach taken to the development of the enterprise reporting system has been opportunistic and pragmatic, taking into account the firm's reluctance to invest in capital projects (and in particular in information technology projects). The lessons that can be drawn from this Firm's experience will be of interest to other organizations with a similar attitude to investment in capital projects.
The first section of the paper describes the law firm that is the focus of the paper. In that section the Firm's organisational structure is described, and an outline of the information required to manage a law firm is provided along with an overview of the Firm's information technology (IT) environment. That is followed by a description of the evolution of the reporting systems that had been in used in the past within the Firm. The enterprise reporting project is then described. The description covers the initiation, development and implementation of the system and finishes with a discussion of the reaction of the users to the new reporting system. The paper concludes with some points that could be used for class-based discussion of the case.
One of the authors (Remington) works as a consultant to the Firm that is subject of this paper. He provided strategic IT advice to the Firm prior to the start of the enterprise reporting project described in this paper. Subsequently he was team leader of that project. The description of the organisation and the conduct of the enterprise reporting project represents that author's viewpoint. The system development that is described took place in 2002. Current information systems staff and the management at the Firm have commented on drafts of the paper and made minor corrections and additions. The author remains actively involved with the Firm as a consultant. The simple framework used to describe the project (in terms of its initiation, development, implementation and user reaction) is based upon the framework developed by Shanks (1997) and has been previously used in a case study by Moscato and O'Donnell (2000) .
CASE BACKGROUND
"The Firm" is an Australian national law firm that provides a comprehensive range of legal services and business solutions to predominantly commercial clients who are the largest corporations in Australia. It is ranked in the top ten law firms in Australia. In the 2001/2002 financial year it generated revenue of A$182,000,000. The Firm has six offices around Australia with its administrative headquarters located in Melbourne. It also has close commercial relationships with law firms in Europe, North America and South East Asia.
The Firm employs approximately 1,000 people, comprising more than 120 partners (the "owners"), over 500 other legal staff and nearly 400 support staff. The Firm is organised into six operating divisions: five legal services divisions and a business services division. The legal divisions are divided into 22 legal practice groups. Each practice group is further divided into a small number of workgroups. The business services division comprises a number of non-legal service groups that support the operation of the Firm including the finance, information technology and human resources functions.
The chief executive officer (CEO), who is a partner, is responsible for all operations of the Firm. The CEO reports to the board of directors. The board of directors is comprised of six non-executive partners and is responsible for the high-level strategic direction of the Firm. A divisional leader who reports to the CEO leads each legal service division. A chief operating officer (COO), who also reports to the CEO, leads the business service division. Each of the individual offices is managed by a partner-in-charge (PIC). The PICs are responsible for managing internal staffing issues specific to their office and promoting the Firm in the geographic area covered by the office. Within the business services division there is a national reporting group and an information systems group. These groups are headed by the national reporting manager and the national information systems manager respectively, they report to the COO.
The CEO, COO, six PICs, and five division leaders form a group known as the Firm leadership team (FLT). The role of the FLT is to make key decisions for the Firm. These decisions include the approval of large capital expenditure items, and the approval of division budgets. The Board of Directors ratifies all major decisions made by the FLT. The five legal divisions have their own divisional finance manager. This manager assists the division leaders in developing the income and expense budget for their divisions. They are also responsible for the day-to-day management of their division's finances.
The decision-making processes in a large partnership are significantly different to those in corporate and public sector organizational structures. The partners, who are the owners of the Firm, are intimately involved in the management of the Firm. Moreover, any capital expenditure made by the Firm immediately and directly impacts on the personal financial circumstances of all partners because the amount allocated to capital expenditure can reduce the individual partner's share of the annual profit distribution. For a proposal to be approved each partner must be convinced that the long-term benefit of the capital expenditure clearly outweighs the cost and the direct reduction in their share of profits. As a result, the Firm is very conservative with regard to investment in capital projects and IT projects in particular.
The Firm as it exists today was formed in the early 1990s as the result of the merger of four large state-based law firms. From the time of the merger that formed the Firm through to mid-1999 the Firm did not exist as a single legal entity. Rather, it was four legally separate partnerships trading under the Firm's name. Each partnership continued to use the information systems they used prior to the merger. Each of the four systems was different and incompatible. While this did not cause any problems with respect to managing each individual partnership it did hinder the formation of a true national legal service firm.
In 1998, it was decided that each separate partnership would change to using the same practice management application. The practice management software CMS Open Practice Management System (CMS Open) using a Sybase database server was selected and subsequently implemented. CMS Open is a comprehensive and integrated practice management system that is used by many medium and large legal accounting practices around the world. CMS Open allows firms to manage client and matter information and all aspects of the professional services practice management process.
Although a common business application was used across the Firm each state-based practice remained a separate legal entity. As a result, the databases for the four practice management systems were still separate. This led to a number of operational problems. For example, there was an inconsistent chart of general ledger accounts and it was not possible to record time or disbursements on interstate matters, leading to an increase in the level of inter-office billing.
At the commencement of the 1999-2000 financial year the four separate state-based partnerships were merged into one legal entity. While this was another step towards the complete integration of the Firm it was not until the commencement of the 2000-2001 financial year that the Firm was completely integrated and operating from a unified practice management system. The creation of a unified practice while greatly simplifying the operation of the Firm created a new set of problems with respect to management reporting which had not been updated to reflect the new character of the Firm.
During 2001, the Firm was advised that the version of CMS Open that they were using would be obsolete and no longer supported by the vendor at the end of July 2002. Further the vendor also announced a rationalisation of the database systems they supported. As the Sybase database system the Firm used would be no longer supported, the database server the Firm used would also have to be changed. The project to upgrade CMS Open to the most recent version and to change the underlying database platform (Microsoft's SQL Server 7.0 was selected was completed in May 2002.
THE EVOLUTION OF MANAGEMENT REPORTING WITHIN THE FIRM
When the Firm operated with four separate and different practice management systems most management reporting was generated using the reports that were native to the specific applications. Some ad hoc reports were created using Microsoft Query (which uses ODBC and SQL) and Microsoft Excel. The reports were distributed in paper form within each respective state office. In 1998, when the Firm standardised on the CMS Open system the management reporting continued to be distributed in paper form. These reports were based on standard reports supplied within CMS Open application and some ad hoc queries using Excel. The change to CMS Open provided a slight improvement in reporting through the use of a report writer that was bundled with the application.
In early 1999, a significant change to the Firm's management reporting was initiated when it was decided take advantage of an offer of free software from Seagate Software. The promotion, which was at the time very widely publicised, allowed organizations to obtain 50 free named-user licences of Seagate Info 7.0 (SI7), a report management and distribution system based on the Crystal Reports report design software. The offer was not subject to any restrictions. Upgrades to future releases could be obtained through the purchase of an annual software maintenance agreement. The Firm chose not to enter into a maintenance agreement.
The SI7 system was developed and maintained by a small team of report developers located in the Sydney office. Information technology staff members in each state office were responsible for any SI7 related hardware installed in their office (see Figure 1 for an overview of the hardware architecture of the initial SI7 based reporting system). The architecture of the SI7 systems was such that there was a central automated process scheduler 1 (APS) located in the Sydney office and one or two report servers 2 (RS) were located in each state office, next to each state-based CMS Open database.
The responsibility for the content and distribution of the reports belonged to the national reporting manager who was located in the Melbourne office. A staff member from finance acted as report distributor. They used a PC in the Melbourne office on which the Seagate Info Desktop software was loaded to print out each report. These paper reports were then copied and distributed using internal mail. The new SI7-based reporting system provided a significantly better reporting environment, facilitating better report design that more closely met the needs of the users. This new system did, however, create its own set of problems. The manual process of report distribution was labour intensive. This meant that the monthly reports were not available in a timely fashion. It was not uncommon for monthly reports to take nearly two weeks to distribute. Furthermore, the subtle differences between the respective state-based databases and the distributed nature of the reporting system's hardware and staff meant that it was not possible to have consistent reporting or consistent operation of the system across the Firm.
The next major change that occurred to the Firm's reporting system coincided with the merger of the statebased databases into a common firm-wide database. The SI7 reporting infrastructure was centralised to the Melbourne office along with the practice management system infrastructure. Refer to Figure 2 for an overview of the second Seagate Info Reporting system architecture. While this second Seagate Info-based reporting system greatly simplified the management of the system, as the components were centrally located, it did not provide any visible improvement to the quality of the reports being provided to the Firm's managers. Reports were still being distributed in paper form, the reports were still not timely because they were taking considerably longer to run against the now much larger firm-wide database, and there were still no firm-wide reports. Furthermore, another problem occurred at this time when the report developers that were located in Sydney did not choose to relocate to Melbourne. This caused the loss of all knowledge within the Firm regarding the suite of SI7 reports.
A firm-wide cost reduction program triggered a third major change to the SI7 reporting system. The national reporting manager's response to the cost cutting program was to have a custom web-based interface developed for the existing SI7 system. The custom web interface was made available to all members of the FLT and division finance managers. This change meant that a full-time staff member was no longer required to print out and distribute reports. The use of the web-based interface meant a slight improvement in the timeliness of report delivery; however, the user experience was less than satisfactory as system response was often extremely slow and occasionally completed failed. There were still no firm-wide reports. Refer to Figure 3 for an overview of the third SI7 Reporting system architecture. Figure 3 : Architecture of the third SI7-based reporting system.
THE ENTERPRISE REPORTING PROJECT

Initialisation
At this time members of the FLT were rapidly losing confidence in the Firm's reporting systems and with the national reporting group. They approached the maker of Seagate Info, Crystal Decisions, hoping to be able to get some assistance in improving the performance and stability of the reporting system. The local Crystal Decisions office forwarded the enquiry to a partner organization, a small business intelligence consultancy with extensive experience with enterprise reporting systems. Input from a consultant from this firm convinced the Firm's reporting group that is was no longer cost effective to attempt to improve the existing Seagate Infobased reporting environment. The existing software and hardware environment could not simply be patched and repaired to provide the performance the Firm required with the number of users, reports and the data volume involved. As a result, the national finance manager and national reporting manager decided to initiate a project to create a completely new report generation and distribution infrastructure to meet the Firm's immediate and future reporting needs. The decision to proceed with the project was approved by the FLT. While this was supported by a large number of partners (at least tacitly), there was anecdotal evidence that a small number of partners were not happy with this decision. A team of five people was assembled for the project. The external consultant worked full-time on the project as project manager and technical architect. The national reporting manager worked part-time on the project as the client project manager. A report designer from the external consulting organization worked full-time on the project. The other team members were business analysts who mostly worked part-time on the project. One of these acted as a trainer (full-time) during the implementation phase of the project. The other worked full-time near the end as tester.
The report generation and distribution infrastructure chosen for the new enterprise reporting system was Crystal Enterprise Professional Version 8.0 (CE8) supplied by Crystal Decisions. The user interface for CE8 (including content delivery and system administration) is based on web pages delivered using industry standard web browsers. The decision to base the new reporting infrastructure on CE8 was made with virtually no analysis of other products. CE8 became the chosen platform as all of the existing SI7 report content could be reused as both SI7 and CE8 used Crystal Reports as its report development tool. Further, the Firm was able to negotiate a significant discount off the standard licence cost as the sale to the Firm guaranteed that the sales person met a quarterly target.
The next step in the selection process was to define the user population for the new reporting system. To ensure maximum acceptance of the new system it was necessary for the size of the reporting system's user population to be significantly increased. It was decided that the new system would be made available to all of the Firm's partners and their immediate support staff, divisional finance managers, and senior associates. This group of users represented a potential user population of approximately 400.
The final step in the initialisation phase was to decide the scope of the enterprise reporting system content. It was first decided that all reports being implemented as part of the enterprise reporting system should be Firm wide in scope. It was also decided that as a minimum, the suite of reports delivered by the new system should be the same as existing reporting systems plus any reports for which senior managers had been asking for. In total, over 30 reports had to be created or redeveloped for the new system.
It is interesting to note that the development of the enterprise reporting system was being undertaken in parallel with the CMS Open version upgrade and the operational database server migration. The coincidence of these projects placed a considerable strain on the Firm's resources and also added some extra constraints to the reporting project. It was decided that the new reporting system had to go "live" by the 2 nd week of May (a total project time of 10 weeks), only three weeks after the upgrading and conversion of the CMS Open database was to be completed.
Development and Implementation
After and initial phase where requirements were analysed, the project was divided into four major activities: the development of an interface for users to browse and view available reports, the design of the individual reports, ensuring fast performance of the system, and finally ensuring the validity and quality of the data presented within the reports. Each of these activities is described in turn in the discussion that follows.
System Interface Development
The chosen technical platform, CE8, ships with a default user interface application called ePortfolio. This application provides access to the majority of CE8 report delivery functionality; however, its comprehensive nature means that users could be overwhelmed by the functions offered. It was decided that the user interface would be need customised to make it simpler to use. This was achieved by removing any unnecessary functionality, changing the text of button labels and making the user interface more suitable to a primarily pregenerated reporting environment. The standard ePortfolio application caters for an environment where the primary mode of report generation is "on-demand". The primary mode of report generation for the enterprise reporting system in the Firm on the other hand was to be "pre-generated" and as a result the ePortfolio application may have been confusing for many users. The look-and-feel of the customised interface was considerably simpler and presented most users with a single-click access to the most recent version of all reports.
Report Design
It was important for the system to be successful for the reports in the system to be easy for users to understand. To achieve this goal it was decided, as far as practicable, to design all the reports in the system so that they had a consistent look and feel. Having agreed on this approach it was necessary to determine exactly what the consistent look and feel would be like. This new standard was developed iteratively with input from the national reporting manager, the national finance manager and client business analysts. While working on this it was discovered that there were a few reports in the SI7 based reporting system that were quite popular with the existing users. Unfortunately each of these reports was structured slightly differently to each other. The design challenge was to create a report look and feel that incorporated enough positive aspects of the existing popular reports while not deviating too far away from the new designs so that users of the existing reporting system would not be alienated by the new reporting system. The final standard report look and feel had the following key elements:
• A standard report header that showed general information about the report (including the report title, period dates, and the parameters used to run the report) was placed on the left hand side with the firm logo on the right hand side.
• A standard report footer that showed specific details about the report and the report instance being viewed (including the report owner, report template version date, report instance run date, report instance print date, and page number) • A consistent drill-down path was used on all drillable reports so that users always knew the structure of the report at that they were viewing. The basic drill-down path employed was Firm, Division, Practice Group, Workgroup, Responsible Partner, Billing Person, Client, and Matter.
• A consistent sort order was applied to all records displayed on reports. The sort order of ascending alphabetic was adopted for the majority of records except where names of individual staff members were displayed. Individual staff members were sorted first according to the staff member's rank (i.e. senior partner, partner, senior associate, etc) and then alphabetically by last name and first name.
• A standard font was used on all reports.
• A standard number format and currency format was applied to all numbers reported.
The report shown in Figure 4 , which is a report from the live system, illustrates how these standards apply in practice. Each of the reports in the system was designed to fit with these standards and then tested to ensure it loaded fast enough to be usable and also that the data displayed was accurate. 
System Performance
As response time and stability in the old reporting systems were inadequate it was important to ensure that all the reports in the system could be generated fast enough to ensure that users had timely access to the most current information. If users experienced poor performance when opening and navigating through reports then it would be unlikely that they would use on the system. With respect to report generation it was agreed that all daily reports must be completed and be available for use by 9:00am each day. Moreover, the monthly reports must be completed and be available for use at 9:00am one business day after the close of each financial period. Viewing performance targets on the other hand were set at less than five seconds to render the report page of the report being viewed, whether it was the first page of the report or a switch to a particular page in the report.
Performance tests carried out on the first few reports developed found that the more complex reports had unacceptably long generation and viewing times. These reports accessed many types of information and contained a number of linked sub-reports. In one particular case the report took some 45 hours to generate and the first page of the report took approximately 90 seconds to render each time the report was viewed.
Investigations into the reasons for the poor performance found two causes. First, a bug in the report generation engine that meant that even though the report was being pre-generated, the report engine always generated the contents of the linked sub-reports when the report was being generated. This meant that every time these types of reports were being opened complex queries were being run against database tables containing some 7 million records. Discussions with the software vendor discovered that they were aware of this problem but there was no fix for it. Second, the complexity of the report meant that the report engine had to run complex SQL queries against the largest tables in the database to produce a result.
The solution to the performance problem was to pre-process and store in a "primitive" data-mart the data for the complex reports using the Data Transformation Services (DTS) functionality of Microsoft SQL Server prior to each report being pre-generated. Adopting this approach provided three benefits. First, there was a significant reduction in report generation time. For example, one report's generation time reduced from 45 hours to approximately 45 minutes. Second, there was a significant improvement in report viewing performance with typical page rendering times for complex reports reducing from 90 seconds to approximately 3 seconds and the time to render a new page within the same report became almost instantaneous. A further benefit was that as much of the data was pre-processed and stored when the same piece of data was required by a number of reports a single source for the data could be used leading to better data quality.
Data Quality
While accurate and consistent information would be considered important in any enterprise reporting system, it was particularly important in this project because not all partners in the Firm were completely happy with the decision to implement a new reporting system and some of these partners would have used the smallest error or inconsistency as a reason to discredit the entire system. Three strategies were adopted to ensure that the data in the system was accurate.
First, the most basic test of the new reports was to compare them with the reports generated by the old SI7-based system. This approach proved to be quite useful in all but one case when it was found that a report from the old Seagate Info system actually contained an error that meant that revenue splits between Practice Groups were being incorrectly allocated. Second, as the reports being developed for project used the time and billing section of CMS Open as a source, it was possible to validate the information in the reports against the relevant values in the general ledger section of CMS Open. It was not, however, possible to always have perfect matches between the information in the reports and general ledger. Where differences were found it was possible to explain them to the users. Finally, one of the project team members validated from first principles almost every value in every report created by the project. This team member not only had a thorough understanding of the CMS Open application and how the Firm used CMS Open, but also had an extremely good eye for detail, and was able to identify the smallest discrepancy.
Implementation
The enterprise reporting project finished on time and within budget. The configuration of the system architecture, based upon several Windows 2000 based servers, is shown in Figure 4 . The first server was set-up to run the Microsoft SQL Server-based database that was used for reporting. This server hosted a replica of the production database. Most reports directly source data from this database. However, a few reports -involving complex joins on large tables -source data from some extra database tables that hold the pre-generated data that they required. The data is pre-stored using batch routines developed using the data transfer service (DTS) included with the SQL Server toolset. These routines run in a time-based batch schedule.
Another server runs the Crystal Enterprise report distribution server. This server schedules report creation -so that user's don't directly have to refresh data in reports, manages user access -so users only see 'their' reports, and creates web-based versions of the reports for viewing in a web browser. This report server integrates with a web-server (again a Windows-based server running the Microsoft IIS web server product).
No software had to be installed on the end-users computers, as access to the reporting system is via a web browser and each computer already had Internet Explorer installed on it. However, the majority of the users were provided with a short individual training session. Figure 5: Architecture of the (current) Enterprise Reporting System.
User Reaction and On-going Development
There has been no formal survey of user opinion about the system. However, anecdotal feedback from users about the new system has been very positive. None of the previous negativity about information technology or about the earlier reporting systems remains. The web log files show that on an average day, 21 different users access the system to view a total of 83 reports (that is a mean of 4.01 reports per user per day). The usage rate continues to grow steadily over time.
The FLT are particularly pleased with the new system. It has made a significant contribution to the day-to-day management of the Firm. More importantly, the system has helped the Firm's management streamline interoffice interaction and has been a catalyst in helping to breakdown the old regional cultures in each of the state-based offices. This has assisted in the development of a national culture within the Firm. Within the firm the image and reputation of the national reporting group has improved considerably. The national reporting manager has been promoted.
Small changes are occasionally made to the reports in the system. In-house staff are able to make most of these changes. However, from time to time a new report is required and the consulting firm is re-engaged to assist with that process. There have also been times when changes to the source database associated with minor upgrades to the practice management system have required some changes to reports and also to the batch routines that pre-source data for the more complex reports. The consulting firm has assisted with that work.
The Firm is now planning another major upgrade to its reporting system. It is hoped to make an expanded set of reports available to the entire organization (an increase from around 400 users to over 1,000). A traditional data warehouse is planned as part of this project. Most of the development will be conducted by staff from the national reporting group with continued involvement of the external consulting firm.
POINTS FOR DISCUSSION
The cases study should be useful in graduate courses in decision support systems and business intelligence. Instructors may find the following discussion points useful.
5.1 Perhaps the most interesting aspect of this project is that the Firm was able to develop a web-based reporting system for nearly 500 users without developing a data warehouse. If the project team had followed conventional industry wisdom, a data warehouse would have been the first element of the system architecture to be developed. Why did the project team decide not to build a data warehouse? What conditions existed in the Firm that made the approach they took viable? Are these conditions unusual?
5.2 The National Reporting Manager believes that one of the key factors that lead to a successful outcome was the provision of effective one-on-one training. Why would this have been important?
5.3 The knowledge and experience that the external consultants brought to the project had a dramatic effect on the conduct of the project. In what ways was the conduct of the project affected by the involvement of the consultants?
5.4 The Firm was clearly reluctant to spend money on software licenses. Why did the Firm choose to purchase the Crystal Enterprise product? Crystal Enterprise uses the Crystal Reports tool as for report design. Crystal Reports is distributed for free with the Microsoft Visual Studio .NET suite of development tools. Visual Studio .NET is an excellent environment for developing and deploying web-based applications. Why not simply use that tool (which is an order of magnitude less expensive) to develop their reporting system? 5.5 The enterprise reporting system of the firm has changed many times since the merger of the four state-based firms. Using an appropriate theoretical framework, analyze the nature and scope of the changes that occurred to the Firm's enterprise reporting capability over the life of the case.
Instructors wishing to use the case in their courses can contact the authors for further details about the system and the development process.
